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tudy I-0. A Stﬁdy of Pond Fish Stocking Combinations

Larry K. Grahaw, Project Leader

Abstract

Tbteé species combinations, largemouth bass - redéar sunfish - red
sbiner, largemouth bass - Joldeén shinér, and largemouth bass - bluegill,
were studied duer; 1968 - 1970 to determine their velative merits for
stocking ponds.

“During 1968, bass in the largemouth bass -~ redear sunfish -~ red
shiner combination exhibited the best overall growth, however, the largest
individual bass was found in the largemouth bags - golden shiner combi-
nation.  Growth of original stock bass in the largemouth bass - bluegill
combination was less than.in the other combinations teésted.

Fish growth for 1969 was quite different. Bass grew becet in the
largemouth bass - bluegill combination and poorest in the largemouth basgs -
redear sunfish = red shiner combination. Although two of the three large-
mouth bass - redear sunfish - red shiner ponds became contaminated with
bluegill and were terminated in the fall of 1969, a noticeable short-

#ge of young-of-the-year redear sunfiSh was apparent.

The best overall bass growth in 1970 was found in the largemouth
baéo - bluegill combination. Bluegills grew well until they reached about
6 inchet in total length, then their growth was slower. In most situgtions,
bluegills over 6 inches in totdl length appeared emaciated and in poor
physical condition. The poorest overall bass growth occurred in the large-

mouth bass - golden shiner combination. Two of the three ponds lacked

golden shiners when drained in the fall of 1970.

Golden shiners provide excellent bass forage for two or three years,

then disappear from the pond fish pepulaticn because of heavy bass predation




on young-ol-the-year shiners. Few individuals reach sexual matuvity.

5 ¥
Original stock golden shiners succumb to ndlural mortality after the second
or thirdiyear and the forage base {s lost. The largemouth bass - redear

sunfish - red shiner pbnﬂs looked promising until they became contaminated

With bluegtlls and were terminated from the study. Thi concept of a

gmultiple forage basc in ponds is relatively new in Missouri and mevits

further investigation. Until s multiple forage system can be tested,
largemouth bass - bluegill remains the most desirablé pond £isli com-
bination. Bluegills are extremely susceptible to overpopuletion {f the

pond 1s not properly managed.
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Introduction

‘fhe abjective of this study was to determine the merits of several
combinatiions of fish species for stocﬁing farm ponds. Crituoria for
evaluation included selecting a forage species that would reproduce in
sufficient numbers to provide adequate bass forage, and be able to sus-
tain itself as a forage species. Three combinations were.tested in nine
half-acre ponds at the Little Dixie Wildlife Arve. Lacrgemouth baas
(100 per acre) were stocked in combination with each of the following
forage species: (1) bluegills (500 per acre), (2) golden shiners (1,000
per acre), and (3) redear sunfish (300 per acre) and red'shiners (1,000
per acre). Three replications ofi each cumbination were stocked in the
fall of 1967, with the exception of the largemouth bass - bluegill combination,
which was added to the study in early spring, 1968. ‘All fish stocked were
less than 3 inches in total length. These populations were allowed to
develop under as near natural conditions as possible for thrce ycars and
were sampled each succeeding fall by either seining or pond draining.
During the summer of 1970, 20 per cent of the original stock largemouth
bass were harvested to better represent a typical farm pond that had.
Adaveloped its fish population for two growing scasons and had been fished
the third summer. Limnological data (temperature, conductivity, and

turbidity) were obtained weekly during the fish growing season.

Fish Populations

Fish populations were sampled in the fall of 1968 and 1969, after

a partial drawdown, by seining with a 150 foot, half-inch mesh seine. A




25-foot, one-quarter-inch mesh bag seine was also used during 1969. 1In

the fail of 1970, all ponds were drained aud their entire fish populations
captured. Thé best overéll bass growth for 1968 occurred in the largemouth
bass ‘- redear:sunfish { red shiner combinations (Table 1), however,

in 1969 aud 1970, the best overall bass growth oc;urxed in' the largeémouth
bass - bluogii] ponds_(rd%les 2 and' 3, respecrively). During 1968 and 1969,
isll Beinfng indicated a’shortageé of catchable-size bass in the largemouth
bass - bluegill ponds,vh;wg&gr, when thesc ponds were drained in the fxlil

of 1970. it was found that'an average of 6% per cont of the original stock
bass wuro.preScnc In the largesouth bass - goulden shinex ponds, an avcrage
of 74 per ceént of the'original stock bass was prescnt after three growing
sgasons. . The differenct in bass survival dannot be fully erplained. During
1968, average lengtHs and weights of bass in ‘the. largemouth bass = redear
sunfish - red shiner combination were 0.9 lncheg and 2.9 ounces greater

than in the other combinations - llowever, the fastest growth of an individual
bass was in the largomouth bass - golden shiner ponds where cne fish attained
8 length 0f 12.0 inches and a weight of 18.5 ounces. During this same year,
the poorest bss; growth among the three combinations tested was in the
largemouth bass - blucgill pends.

In 1969, the largemwuth bass - bluegill combination had the best overall
Browth of bass.  Average lengths and weights of bass in this conbination
were 0.9 inches and 5.0 ounces greatcr than in the other combinatdons. The
largest individual ‘bass was found in the largemouth bass - bluegill combination
and atrained a lengrh of 15.0 ‘inches and a welight of 34.0 ouncés.. The
poorest bass gro;th among the threc combinations tested was i{n the large-
mouth bass - redear sunfish - red shiner ponds. This combination became

heavily contaminated with bluegill and was terminated from the study in

the fall of 1969.
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As in the previous year, the hest overall bass growth for ]979 was
in the largemouth bass - bluegill combination. The bass were 0.5 inthea
longer and 2.7 ounces heavier on the average than bass from the large-
mouth bass - golden shiner ponds. The largest individual bass was found
in the largesouth (bass - bluepill combination and attainéd a tocal léngnh
of 16.6 inches and a‘wcinht of 41.0 ounces, 1In 1 , the averege édtanding
ctop of bass in the largemouth base - golden shiner ponds was 64 pounds
and the averayge standing crop of bass in the largemouth bass - golden
shiner ponds:wes 4@ pounds .« The s}anjing crop of bass In the ponds scem
to be a dﬁ#q:c rohleqlf;n of the survival of oripinal stock’ bass in the
two figh .combinations:

Bassugrowth In 1908 and 1971 was not effectoed by turbidicties. Ponds
were generggly not turbid except after periods ét strong wind or rain and

usually cleared within a few days. The poor growth rate of bass {in the

largemouth bass - redcar sunfiéh - red shiner combination during 1969

may be attributed to turbid water which interfered vith their feeding,

and ‘to an apparent absence of }uung-of—thr~ycar forage fish. Turbidities
(Table 4) show that in. 1969, two of the three largemouth bass - redear
sunfish - .ved shiner ponds were extremely turbid during early sumuer. On
May 16, 1969, Ponds 13 and 17 were treated vith gypsum at the rate of 12
pounds per 1,000 cubic fecet of water. Within two days, colloidal clays
began to precipitete and. turbidities docreascd. Turbid water prior to
the gypsum application may have fmpeded fish reproduction and growth.
Forage fish fry during 1968, 1969, and 1970, wecre observed through-
out the sunmer'in al. ponds except the largemouth bass - redear sunfish -
red shiner ponds in 1969. 1t is possible that during 1969, the influence
of turbid waters in two of the three ponds explains why no red?ar or red

shiner fry were observed.
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During the fall population analysis in 1968, young-of-the-year redear
sunfish (average total length 2.7 ‘nches) waere taken chm only twg ponde,
- and ‘only one red shiner (fverage tota® length 3.5 inches) was callected.
In 1969, 4l young—of—the:year redear sunfish were collected but 37 of
them came from Fond 13.  This nend also produced the only three adult red
shiners collectod during full sampling. {ﬂtermediatr—siée redear sunfish
(average total length 4.8 inechise) were found in only two of the three
ponds. Two ¢f the throe pands wore he vily contaminated with bluegills.
The ratic of the ynung~uf:the-)c&r redear sunfish to bluegills in Ponds
13 and 17.approached l'lOu.- There was an apparen: shortage of young-of=
tne-year rcdear sunfish fn'sll threc ponds. Regardicss.of the fact that
two of the thrue ponds wete contaminatcd, a noticeable shortage of forage
wias apparcnt snd may acc;unt'fbr the poor basg prowth. 'In the largemouth

bass - bluegill combinatfon, yeunp-of-tho-year blucgills were aiways pre-

sent in substantial numbers during all three yeai's fall population analysis.

Golden shinep fry sere observed in the largemouth bass - golden shiner
combination f;r all three suamers, however, only during 1969 were ydung-
of-the-year polden shingrs taken in khe fall seining sample In 1969,
eight young-of—tge-yeur goldén shiners were collected.  In thesce same
pondg, adult and intermediate-size golden shiners (average total length

7.2 and 4.9 inches, respectively) were collected. During 1970, when the

ponds were drained, 51 adult golden gshinets (average total length 7.8 inches)

were collected; however, all came from one pond No intermediate-size or
. young-of-the-yvear golden shincrs were taken. Green sunfish were not

captured by seining during 1968 and 1969, however, tliey wire found when

ponds were drained in 1970. The largemouth bass - golden shiner combination

had one green sunfish (average total length 7.1 inches), and the largemouth

bass - bluegill combination had 28 adult green suufish (e - .rage total
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length 6.8 inches) and about 700 interm~dinte-size and young-of-the-vear

green sunfish.

Harvest

During -the summer of 1970, 20 per cent of the original stock largemouth
bass were harvested from the ldrgemputh bass - bluegdll and largemouth
bass - polden shiner combination ponds. This was doné to bétter typify
a pond that had been all-owed to dovélop its [ish pdpuléLian for two
complete growing seasons, then veceived fishing pressure during the ‘third
summer. Scven bass wer harvestod from cach’, of the three ponds of the two
combinations. Seven fish -were considered to be close to a 20 per cent
harvest assuming a 70 per: cent survival of original stock bdss. Actual
average survival was 65 por cent in the largemouth bags - bluegill ponds
and 74 pér cent in the largemouth bass - golden shiper ponds. In the large-
mouth bass - bluegill conbination, it vequirced an average of 170 minutes pur
acre (range B0 to 240 minutes per acre) te harvest the seven bass. In the
largemouth bass - golden shiner znmbinalx;n, it required an average of 58
minutes per acre (range 42 to 80 minutcs por acre) ta harvesl the seven
bass. This represcnts a catch rate of 2.5 bass per hour per acre in the
largemouth bass - bluecgil] ponds and 7.2 bass per hour per acre in the
largemouth basz - golden shiner ponds. The averagd total length and
weight. 0of bass harvested in the largemouth bass - bluegill combination was
12.9 inches and 19 8 ounces, whilc similar data for bass fiom largemouth
bass - golden shiner ponds was 12.6 inct.'s and.17.9 ouncis. This re- "
presented an average catch of 8.1 pounds of bass from the¢ largemouth bass -
bluegill ponds and an average of 7.8 pounds of bass 'from the largemouth
bass - golden shiner ponds. The more rapid catch rate of bass in the

golden shiner forage ponds may be attributed to the!fact that almost ajl
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forage-size shiners were gone dnd large bass were actively Bwimming the

banks in scarch of food. Similar data collected by Farabee (1970)
indicates that largemouth bass catch rates were higher in ponds with

relatively little forage than in ponds with high forage leyels,

Results and Discussion

Redear sunfish have been tested as a forape fish 1n past years wich
varying success. Dilland (1967) found tha: Lodear Buniigh Btocked with
only channcl catfish produced a strong yeav-class of young-0f{-the-year
redear and survival was good However, in ponds contdining largemouth bass
and redear sunfish, survival of young-of-the-year redear was poor. Fry
(1924) stavad that ché;addtrina of redear sunfish would not contsibute
greatiy to. the crecl after the first few ycars of fishing &ince they
failed to reproduce in numbers grea* enough Lo add to Bdbsequent year-
classes. farress (1962) noticed that adult redear sunfish were of larger
size than adult bluegills, but almost no smaller-size redear could be found,
whereas, small bluegills were nuwerous,

The largemocuth basg - redear sunfish - réd shiner combination was
set up with the expéctation that the red shiner could provide additional
forage for the bass and alleviate predation on young redear. Until the
combinatdion had to be terminhated due to bluegill contamination, £ish
populations in this cowbinatlon looked very good and young-of-the-ycar and
intermediatc-size redear sunfish were present. It is recommnended that
further studies involving redear sunfish and at least one additional
forage species be made as soon as ; reliable source of redear sunfish can
be obtained.

Bass growth in the largemouth bass - golden shiner combination was

good throughout the study ~ven though the ponds contained few forage-size
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golden shincrs after mid;summer. Strong year-classes of golden shiiners
were evident each spring; however, by mid-summer, their numbers were
drastically reduced in face of bass predation. At time of fali £15h.popu-
lation analysis 1n.1970, after three years growth, two of theé three ponds
lacked adult gélden phiners. 1t scems evidint that golden shiners provide
excellent bass forage ‘the firs& two or threw yeary, then are lost from the
pond population becanse of bass pradation. Golden shintrs might be ex-
tremely. good Forage 4f stocked in combiration with largewouth bess - vedear
sunfish,

To.the largemouth bass - bluepdiil combination, blubgdllsireproduced
in ;gdod numbers and bass growth was geod, however, in 1968 after one
. year's growth, both golden shiner and vedear sunfish - red shinér com-
binations previdéd bigger bass, THJ Blucgills grew well uatil they
reached approximately 6 dnches in total lenpth, then growth was extroeme Ly
slow. In almost all situations, bluepills over 6 inches {n total length
appeared emaciated and in | physical gqnd;'ian Ihis ‘observation caunct
be fully explu!ned at this tifime:

Final analysis of the three tested species combinacions show that iu
the largemouth bass - golden shinér combination, the golden shiner provides
excellent fnrage the first summer. Survival of young golden shinevs was
poor and few fndividuals reached sexual maturity. After three summers
growth, the majority of the goldea shiner population consistrd of original
stock fish. Regardless of the fact that golden shiners falled to maintain
themselves in adequate numberd in clear ponds stocked with largemouth bass,
they would be ag excellent forage species to stock where muluiple forage
species are desired.

Even thaugh the largemouth bass - redcar sunfish - red shiner com-

bination was terminated, the merivs of the redear as a forage species have
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not been fully explored. “We know rhat when scqcked_wirh bass, redear sun-

f£ish often fail to roviae adeduate forage, hoéever,';he addition of another
forage species ‘looks promising. We have litcle infurmaniuu on the perform-
ande Of redear in situations where the ish ropulations have ‘heen subjegted

ta. angling, thus, reducing the aumber lasge predatvors (bass).

+ In the largemouth bass - bluegill mbination, oxiginal stock bass

were larcger thap sini%ar bagas stocked witl go?QLn shinére, hut, bas§
numbers were teduced by mortalits Th uausr‘aéa gxact time of this
mortality {s uiknown, Ruga}dlens of the fact that iv.the lsrgemoiuth bass
blaegill combination, :cLli@y raduced the uvqéimy of .original stock
bass and thus na, have influenced kholr growth rates, bluegills did
robro¢ucv in suiiinxogc~§uﬁbé}s Lo sﬁsga;n Lhemsetveg:agﬁ buovido forage,

3

whereas, goldun shingts aié noé: B@uep}lls are extremely susceptible tg
ov;r-popuiation i{ not prqéurl; managed and gruylh'aftex,& inches is often
sboy, rcsultlng L n'lpn; than desirahle fish for the engiar. Régardless
of these crafea, bluegills will rewain the redomncnded bass forage” since

no othér forage specics tested achicved wore deafred results in a pond flsn

combination

Reconmendat {ons

The largemouth ba;s.—'glungill cowbination remaing the revommended
pond {ish satocking Cémb;n:tiyn Bluegills provide adequate, forage and :
can provide angling rqoreation if properlv managoed.

The concept of a multinle forage base in ponds iz relativeily new.
Feen though the.larsémouth bazs - redear sunfish - red shiner combinatfon
was not fully evaluated, furtheeo poﬁd corbinations involving redear sun=
{ish and at lcast cne orher forage species shot id be inmvestigarod.

another dspect of tiie mulciple forage system that warrents more

study is stockiag golden shiners in the spring, then addiasy largemcuth
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base - bluegill or largemouth bass - redear sunfish in the fall. Even
though golden shiners are lost firom the fuorage base after two or three
years, they will provide additional forage to insure the bass of reaching

spawning size {n two growing seasons.
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